Abstract. As pre-packaged multi-module software solutions. Enterprise Resource Planning (ERP) systems do not necessarily satisfy by default the needs of the entities where they are deployed, and require customization and sometimes additional development in order to satisfy the end-users' requirements. Due to several reasons, many ERP implementation projects are geared towards failure, out-of-budget deployments, implementations unable to deliver the expected functionality or, in the best of cases, delays. As a consequence, the study of implementation success has become a relevant research issue in the ERP field. This article contributes to this subject by presenting a novel taxonomy of the critical factors that can lead to thriving ERP projects, gathering information from ERP implementations in the private, public, and international sectors.
Introduction
Enterprise Resource Planning (ERP) systems are commercial-off-the-shelf (COTS) tools implemented as multi-module application software geared towards the integration of business processes and functions within and across functional areas in a company or organization. ERP applications are configured, customized, and commonly extended (through additional development or third-party add-ons) in order to match the organizational processes and needs. ERP suites usually support several business activities such as, for example, administration, finance, marketing, sales, manufacturing, and distribution.
A usefiil step in the planning of an ERP implementation is the identification and categorization of the critical success factors (CSF) of the project. The CSF approach was proposed by Rockhart [1, 2] based on the work of Daniel on success factors [3] . Multiple classifications for CSF have been proposed in a wide range of areas, such as, for example, security management, strategic management, e-commerce, and technology selection. The uniqueness of each ERP implementation, the specific functional matching of ERP applications capabilities and business needs, the emphasis of ERP developers on the requirements of entities in the private sector, and the large number of deployment failures, demand a specific approach for the organization of CSF in ERP implementations.
With this intention, this study proposes a different categorization of CSF in ERP deployments, classifying them by organizational type (private, public, and international) and doing a separate CSF analysis for each. The division of CSF as presented in this article had not been done before, to the best of knowledge of the author.
The remainder of this article is structured as follows. A categorization of CSF in the private, public, and international sectors is introduced in Section 2. Concluding remarks are presented in Section 3.
Critical Success Factors
Critical: crucial, decisive, indispensable, vital. Success: accomplishment, achievement, triumph, victory. Factor: agent, component, constituent, element. Critical success factors are key areas of performance that are essential for the accomplishment of a mission or project, i.e., the fields in which satisfactory resuhs ensure the attainment of goals [4, 5] . Although most managers may implicitly take into account these areas in directing their operational activities, these elements provide a common point of reference for the entire organization or enterprise (e.g., in an ERP deployment) when they are explicitly identified [5] .
Previous categorizations of CSF in ERP projects
Former studies on CSF for ERP usually proposed the categorization criteria of CSF as one of three major types. Perspectives, different points of view have been used to separate CSF, such as the nature of the ERP implementation process (see, e.g., [6] [7] [8] ); project implementation, the factors are classified according to the project implementation phase (see, e.g., [9, 10] ); and no criteria, some researchers have simply enumerated their CSF without any categorization (see, e.g., [11] [12] [13] ).
A categorization of CSF for ERP by organizational types
In order to classify the different CSF, it was decided to identify the major entities and elements that participate in an ERP implementation: Company, organization, or institution where the deployment takes place; software integrator, a third-party that may take the responsibility of setting up the ERP application (replaceable by an internal team); software application, the ERP suite; project, the planned undertaking for the implementation; and other stakeholders, any third-party that participates or influences the outcome of the ERP deployment.
For the private field, mformation was gathered through a documentary examination that included sources that reported on direct experience [6, 8, 11, [14] [15] [16] [17] . Likewise, a literature review was the source for the public field analysis [13, [18] [19] [20] [21] . In order to determine the CSF for ERP implementations in an international environment, members of the internal ERP deployment teams of six international organizations were contacted.
The separation of CSF by organizational category presented in Table 1 facilitates to identify the factors that are common to all types of implementation, and also to find those that could be unique to a given organizational category. Only the factors that were most commonly presented or that seemed to have the most impact were included. An empty cell means that the factor was not observed in the analyzed implementations for the given organizational division.
In the private field, the most relevant factors were the end-user training, the management support, and the project plannmg/organizational change. In the public sector, communication and management support were the most important elements. In the international arena the project staffing was identified as the most significant factor, followed by the end users.
When performing an entity/element assessment across organizational types, the most relevant element was, as expected, the implementation project, followed by the company, organization, or institution where the deployment takes place. Although the most important elements were always the project and the organization, the remaining three elements have a unique order in each one of the organizational categories under analysis. This could confirm our hypothesis that the division by organizational types is a useful classification criterion for CSF in ERP implementations, but this conclusion requires ftirther validation.
Concluding Remarks
Proposing specific CSF by organizational types offered the advantage of using the fact that ERP applications are developed focusing mostly on the private sector as an intrinsic element during the CSF assessment. Furthermore, it also allowed us to take into consideration the fact that resources, structures, and organizational cultures are generally unique in each organizational category.
In our analysis, no major differences were identified across the organizational types taken into account, although only 53.57% of the factors were common to all categories and 28.57% were unique. Surprisingly, some issues that could be considered as important were regarded as irrelevant, e.g., communication in the international case or the business needs in the public one. In general, end users, project staffing, project planning, management support, organizational change management, and the project team were the most relevant factors in the implementations analyzed. The elements project and organization accounted on average 77.93% of the CSF. As major open issue remains the improvement of our proposal, for example, by diminishing the number of factors or by including an additional layer, such as the project stages, or by including direct feedback from software providers and integrators. Furthermore, even though the results of our study were gathered from real deployments, the validation and application of our conclusions are still to be seen in future ERP implementations.
